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Well tubing patcher with collet - has bush slotted to take rod pin and 
so reduce axial load during patch placing 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
aleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
a pin arranged in the slot. 

_7ails 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 
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remains at a constant level so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPOnCTBO mifl yCTAHOBKH METAJUIMHECKOTO 
IUIACTUPfl BHYTPH TPyBU 



1 

Hao6pereHRe oxhochxch k ycxpoftcxBaM, 
npHMeHneiwwM b- nefcXHHOH npoMfcnuneHHoc- 
th npH peMOHTe kojiohhm xpyO b 6ypo- 
Bhix m sKcnnyaTaUHOHHUx ckbaxh hsx • 

HaaecTBO ycxpoacxBO nn* ycxaHOBKH 
MeTa/uiRMecKoro n/iacxup* BHyxpn xpy6a, 
cojtepKamee 3«nac thm ruA OaJi/iOH c mjx- 
KocTbio, pacnonooKeHiufl BHyrpH ycxaHaB- 
/iHsaeMoro miacxupH, BtmonHeHHoro b 
BKae ro^pnpoBaHHora naxpyOKa [)]. 

HenocxaxKOM 3-Toro ycxpoflcxBa hbjih- 
eTca HeBOSMomocTb oGecneueHHH paBHo- 
MepHoro pacufiipeHHR rp^pHpoBaHHoro nax 
pyGKa no ero juiHHe. 

HaHOoJiee Gjuhskhm peuieHHeM k npeAna 
raeMOMy wsoepexeHiro hbjihcxch ycxpoft- 
ctbo xmn yc xa hob km MexanJwiecKoro 
n/iacrupa snyxpn xpyCu, BKJXxwaxxnee 
uiTOK, coenHReHHufl c nepeBOAHHKOM h 
rropuiHeM» kohuchtpmmho pasMemeHKUM b 
UHJiKmipe r pacnopHyio Bxynny, Ha k- to- 
pott ycxaHOBJieHM pacumpawtoHft KOHyc , 
uaHroBan ro/ioBKa h oGoftMa [2], 

HenocxaxKOM ycxpoftcxBa «BJi«excR 
HH3K3R KanexHoexb paOoTtj, xaK nan 
npu BxomeHKM b ro$pMpOBaHHhiA naTpy- 
GOK pacumpflnDteRCH MHoroceKTopHofl ro- 
JioDKH MHoroKpaxHo y BejiM*iHB aeTc h oce- 
Ban Harpysica Ha xpytei, npOTnrHB aro- 
tuHe roJioBKy. nepes naxpyOoK. 
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UeJib H3o0pexeHHH - noBbaueHwe Haue*- 
hocxh paGoxH ycxpoftcxBa sa c^eT chh- 
aceHHR oceBtoc Harpy30K. 

3to nocxHraexcH xeM, 1x0 pacnopHaH 
Bxy/iKa BMnoJiHeHa c npoAOJibHOH npo- 
pe3b», a uixok c BtacxynoM, pa3MemeHHUM 
b npopesH BxyjiKH. 

Ha wepxexe H306pameHO ycxpoflcxBo 
suin ycx a hob xh MexaJuiirtecicoro rmacxfci- 
pa BHyTpH xpyCu, npoaoJibHHH paspes. 

ycxpoHcxBO HMeex nepeBOAHHK 1 c ynop- 
huh oypTOM 2, nrroic 3 c noptdHeM 4, 

B3aHMOfle«CTByW«HM C nQflBHIHMM UHJIMH- 

APOM 5, aecxKoro KOHyca 6, BbinonHeH- 
Horo 3a oaho uenoe c MHoroceKXopHon 
ynpyropacuxHpHftmeftCH uaHroson tojiob- 
koR 1, 3a$Hicc HpoBaHHOB npH xpaHcnop- 

THpOB aHHH B CXaXOM COCTORHHH UHJIHH- 

APHiecKOH 060HM0H 8 f ycxaHOBJieHHon 
c bo3mokhocxm> ocesoro nepeMeweHHH Ha 
pacnopHofl Bxy/iKe 9, pacnoJioweHHOH Mew- 
Ay UHJ1HHAPOM H* MBCTKKM KOHyCOM. To0~ 

pHpoBaHHhin naxpyOOK 10, hb/irkxuhhcw 
3aroxoBKOfl MexajuiHwecKoro n/iacxupn, 
pacno/ioweH npn cnycKe b cKBa)KH Hy Mewiy 
ynopHbiM 6ypTOM 2 h xbcxkhm KOHy com 6 . 
B pacnopHofl BxyjiKe 9 HMeexca npoAOJib- 
Hoe okho 11 , Mepes Koxopoe Bbacxyna- 
ex Hapyxy loTOpb 12 , xecxKO aaKpen/ieH- 

HfalH Ha UJTOKe . 
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VCTpOflCTBO flJl* yCTaHOBKH MeTaJUlH- 

;oro anacTMpn bhytph Tpyou pa6oTa- 

CJiejiyW«HM 06p«30M, yCTpoRCTBO c 

ro^pnpoBaHHUM naTpy6KOM 10 cnycxawT b 
ckbajkm Ky Taic # iToOH cepenHna rcxfrpHpo- 
BAHHoro naTpy6xa coanaJia c cepennHoft 
Ae^eKTa » KOJiOHHe Tpy6. 3aTeM HacocoM 
co3na»T paOo*ee naBiiteHne b uH/mwipe 
5. Hp* paeo^eM flaBJieHHH uhjihhUP nepe- 
Memaexcji b c-ropotiy ro$pHpoBaHHoro naT- 
pyOica, TO/iKan nepea co6oh xsctkhh ko- 
nyc 6 h uaHroByc roJioBxy 7, cacaTyio 
060RMOH 8, 

HPM STOM UHJTM HflpH^eCKflfl oOOHMa 0 H 

uiTwpb 12 cOjihmiotch; paccTOHHHe Me*ay 
hhmm b hcxoiihom noJioxeHHH pasHo pac- 15 
ctohhhio ot Topua ro^pKpoBaHHoro naT- 
pyCica 10 jxo HaH6ojibuiero nonepevHWxa 
uaHroBOll ronoBKH 7. KaK TOJibKO uaHro- 
BBH rOJIOBKB 3axo«HT b ro^pMpoBaHHUft 
naTpyftoK no cBoero HaMGo/ibiuero none- 20 

peHHMKa, BJTWpb 12 BXOflKT B KOHTSKT C 
UMJlHHHPMWeCKOa OGOHMOH 8 M CHHMaeT 

ee c ynpyroro KOHua uaHrOBOH tojiobkh . 
UaHroBan ronoBKa ynpyro. pacuinpHeTCR, 
pacnpasnneT ro$pHpoBaHHHft naTpy6ox ^ 
no Kpyr/ioro ceveHMH, npnacHMaa ero k 
BHyTpeHHeft noaepxHOCTH peMOHTHpyeMOH 
Tpyou, npw Aa/ibHeOuieM flBHxe hmm acecT- 
Koro KOHyca h uaHrosoft tojiobkh BHyTpH 
ro4>pHpoBaHHoro naTpyOna, nocjiejiHHfi 

npHM/itoerc h m paBHOMepHo Ha Bceft 3I ' 
3ft auhhc npMxHMaeTC fit k peMOHTHpye- 
» TpyOe, ripn 3tom oceBan Harpy 3Ka 
Ha ycTpoflcTBo onpeneJifleTCH b ochob- 
hom xecTKocTbw ro$pHpoBa HHoro naTpyOKa 



h ocTaeTCfl npHMepHO nocTOHHHOR • Ena- 
ronapn chhxcghhk) oceBbix Harpy30K Ha. 
ycTpoflCTBO, noBbBuaercn HanewHocTb ero 
paooTbi h oho MoaceT ycneumo npHMeHHTb 
ch nnn yCTaHOBKH nJiacTbipeA b CKBaxn- 
Hax oojibiueH rJiyOHHH h b Tpyoax MeHb- 
uiero AKaMerpa, mto cymecTBen ho pacuiH- 
paeT o6JiacTb npHMeHeHHH ycrpoRCTBa 
3Toro Ha3H3MGHHH h oCecneuHT nony^e- 

HHG BblCOKOrO TeXHHKO-3KOHOMHUeC KOrO 

3<l><t>eKTa. 



<&opMy/ia H3o6pereHHH 

yCTpOftCTBO J1J1H yCTaHOBKH MeTa/UlH- 

qecKoro onacTbipH BHyrpn TpyCw, bk/ho- 
uaromee iutok, coejjH hgh hua c nepeBonHH- 
kom h nopumeM, KOHueHTpHUHO pasMeuieH- 
hum b uHJiHHjape, pacnopnyw BTynxy , Ha 
kotopoh ycTaHQBJieHw pacuiHpHioiaHH KOHyc , 
UCHroBafl rojiOBKa h oOoflMa, 0 t ji h - 
q a 10 tn e ec h tcm # hto, c uenbio no- 

BbJUieHHH Hafle«HOCTH pa60TU yCTpOHCTBa 

3a CH6T cHHxeHHR oceBbix HarpysoK, pac- 
nopHan BTyjixa BunonHCHa c npono/ibHoR 
npopesbio, a wtok - c BwcTynOM r paa- 
MemeHHbiM b npopesn btyjikh* 

HCTO^HHKH HH<t>Op.MaiIHH # npHHHTbie BO 

BHHMaHHe npH 3KcnepTH3e: 

1. Ch^opob H.A. BoccTa HpBne hh e rep- 

MeTHMHOCTH OOcaJlHblX KO/IOHH B He<t>TH- 

Hbax h rasOBbix cKBaxHHax, Cepwn '*Bype- 
HHe M . BHHHOSHr, M, f 1972 P c. 56. 

2. nafeHT QUA V 3179169, kji . 166-14 f 

1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many- fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 



612004 



3 

The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 
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and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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